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^mmm r . mmmrn ;^«sod^m# t nedli ^ j: ^ a ^ <o^n t (D^Ki^m k 
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[0 0 0 1] 
[0 0 0 2 1 

<t »J^^SS*^CS. ^m:f:^0#^^ti^mX'^So ^i^1±OALS (familial lat 

eral sclerosis : ^T^ FALStv^^){±. ALS^#<^5~10%O«T-H.i6 tL^7!»^ ^<D- 
$|5(^^^T-llHst{ST-)e>^ CU/Zn;^-/N°-5r^'> Fyy^Ai5'--fe*(SODl)itfe?--e*;5)i t 
75«flJ^t■C^^9^ FALS^#<75|^20%755S0DlitfST-^^=S:JlHi: LTV^So SODl^i^ 

^^MsoDi (Jiy.T. soDm^#tv>9)^^mi*it^^*#^^^^i'- mmm^^^ 

1) o 

I 0 0 0 3 1 

-^^^mVfz i^nXmi) o NEDLl{iS0Dl'^^^^-3-1i*^^>"fbi-*-^^: "i) 

[0 0 0 4] 

S0Dm^#<7)||BHai*l1t^<53tWl^ov^-Cf±, ^B^)5:*B^;&^#-v^7&-'S0Dm^^«O<^^i® 
-^L. lEtSODl (^^MSODl) tti^^L'fcv^MSSi^i: LT. h 7 :^ ;^ d n > ^ 

^9"e^)^TRAP5 (translocon-associated protein complex) 3&*#S-$ttTV^* 

[0 0 0 5] 

[#K=5:m 1 ] llI^<2rPiW0 03/018842/^• yy\yy Y 

m^WXmi} >fS^^-^ MX^> ^20%. ^11-^. 1508-1512, 2001 
[l^#fi=5:i^ 2 ] Ryan D. Fons, et al. The Journak of Cell Biology> Vol. 160, 
No. 4, 2003 (529-539) 
{fmff':SClSk3] Kunst C.B., et al, Nat. Genet. 15, 91-94 (1997) 

imM am^ t i d 1 1- ^ mm] 

[0 0 0 6] 

S0Dm^# tJt<0 m^^=f- t<om (^ffiSf^ffl K^if^ NEDLlO^fiJ K^\^^xmh-A-I,ZL 
[0 0 0 7] 

m) > ^ifii (:&i£) =£:JI«i-S-t«:SiJ<^a6<ji:-t&o 
[liM 5: ^^-r ^ * 0¥^] 
[0 0 0 8] 

^ « ^ NEDL1*«TRAP * t ii^m^ $ <b i ^^ {±SODm^'($: ^ 
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hiz^ |Wl^irNEDLl:*n)ishevelll(ii)lT. Dvlltv>^) ii^-g-L. $ i^LC, tiSODl^^ 
t ^M^LX. J3 It 'I. It -^Sift (iFALSO |5lBi*m'tt-K t l?Jt^?!l 1" ^ CI 

[0 0 0 91 

(om^m ^mm-r^^t^ #m t -r ^ , falso 6sgjp^^.i4E ^ ti ;& » 

[0 0 1 01 
[0 0 1 1 1 

* FALSm#S5feO=y[^#/6> ibSODl^M#*#g| L. ^S0D1^M# tNEDLl t (^fg-^ 
[0 0 12] 

gi- , 2^%HJ {±FALSOBiJ*^ttJS (Df IJ ^ is -S) NEDLl 1 7t t± «0^K (^'Kffl 

^l-e. L< JitlflB^gti. TRAPa t /;{iDvlltr*;2)o 
[0 0 13] 

< *3 X. T . SOD'^^# t NEDLlis J: l/X t fz \t ^<D&M t (D^^i^ izisif^ m.^Mi)m 
[0 0 14] 
[0 0 1 5] 

tTt:^ ^*^i«ir:fev>T. mmmM:^^sodm^i^tmDLii^xx/yifzit^(Dmmt(Dm 

[0 0 1 6] 

^|frf5^^t<7)^>^tg (NEDLl =^^^-r-l.;ON ^ V^>e>^ LT) 7&^ALS<^)|SlJ^M14St^Mm 

[001 7] 

[0 0 18] 

[001 9] 

^§km kZ^ -5 NEDLlitfST- f± . ^ft6200:^* ( 3 - K^it4755:^lfe) «r ^i" S itte^-C 

2b "5 ^ ^<o^mwm-^wM^(o^'n^^2kZ7r^-ro ®it{5^75*=i- k-t-snedli^ y^^^ 

^WM^^aXfr^ y^WM\t. GeneBank (http://www.ncbi.nlm.nih.gov.) HSS#-^AB 
048365 1 LTS^^ttrv^^o 
[0 0 2 0] 

lai ten hNEDLl(hNEDLl)i:'7'^;^NEDLl(inNEDLl)^T7W'y >' h (*^n>^-^;^) ^ 
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mto NEDL-l^ >'/'?i^@{i. HECTM^li'^^^U :^--tf<7)#f|^-C^^J^T<^ vSr^t 
. (2)4'*SI5t;WWF^^ > (T'nU y^^^iKT^IS-g-HM-^) ^ (3)Cm 
[0 0 2 1 ] 

mdU(Dmn^m^-t^fziibi,z^ :^^m^hii. HsfiswwK^^^ (757-1114^) 

V^T. yeast two hybrid:^ ^ ^) ^^^^^tzo ^(D^^. l-oo^^Mt LXTRAP S 
[0 0 2 2] 

, Y y y Z3 y (translocon-associated protein) ''^'kW<DW^^ ^coiot^-if 
•/jL--;/ hT-**o TRAP<y7{i«S^^aS0Dt(i^'^L^:V^7i)^ SODl'^^^: i: ^^-^-t <i> C i: {i 
BE^C^-g^$^^TV>* (Kunst C.B. o -e^l-e. 3|s:|&5g^ib fi. NEDL1> TRAP*. 

;*5 J: r^'soDi m (Di^s.i'^m fz » \z , zo^mm. =^ ^ e (D^Mmmso-^^ y v 

[0 0 2 3] 
NEDLljiTRAPg t<r>^%- 

±M<r>m^<^f^^. 1112. 3ti^-rJ:d t^. NEDLlfi. l*lEgiti3 J: WH14<^TRAP5 i:^ 

-g-LTv^-Si t/&^?SE$tL^o iO^-a-li. yeast two-hybrid;^ V iJ^t? ^feMISW 
WK^-f >=S:^n^L-CV>^^h«M$tL^o L^i^L. TRAP<J{±. NEDLltl J: o T tT^-^ 

[0 0 2 4] 

NEDLlj:SODl j:gOM-^ 

[0 0 2 5] 

<t?^r. NEDLl7!)-'S0DmM#:^:2.lf^f->'fb-r'&-^<!i>5^5te$tl. (US) . -?-<7):ilf^ 

^ >^b<^@;K{4> sQiQm^i^i)^^m^i^fzYP^B.m<r>m>^m^m t m^itm^^ ^ t Tb<^ 

[0 0 2 6] 
[0 0 2 7] 

[0 0 2 8] 

TRAP(? j:S0Dl 

±lBOfil*fO*t:^. ®7tr^-tJ:dl', ^^HttTRAP*{±, SOOmmi^tm^-t^'dK ^ 

^msoditii^^L^j:^^^t-imu^ix^o tfz. rnDLKom^^ tmui'. TRAPS tm^ 

[0 0 2 9] 

T^h-^y:^^:i>tzh-ri3) mm^<omm a . NEDLI :^XV/'tti «TRAP * <^^tg^^ ^ 3 1 
^ i L> MmW}- J. - n > tr^W^o < g|,f, t^:h{4) NEDLl/TRAP- 5 /SODIUM 
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[0 0 3 01 

{±, NEDL1<^)WW Kp< -f >§r-&tfig!JO F> ^ > (3B2-1UBU) =S:ffiV^-C^ yeast two hybri 
[0 0 3 11 

t?*>^ (l)7t;y-?t?;^Wnt/TCFi/:J^^U ^i^'-H'il^St^tL^DIXF^-f (2)PDZF^'f> 
(Stbm. CKI^'g-«^>^6«)) ^ (3)DEPK>^> (PCP->i5^-:^ U > ^^''t'Om^^E'ffct^iM-^) "C* 
-&(D.J. Sussman et al.. Dev. Biol. 166, 73-86 (1994); A. Wodarz et al.. Cell Dev 
. Biol. 14. 59-88 (1998); M. Boutros et al., Cell, 94, 109-118 (1998))-t?^ . DE 

[0 0 3 21 

TMPd (Om^tmrni'. NEDLI. DVll*5J:l>*S0Dira<^ffli:#fflSrl^'^^io C 

[0 0 3 3] 

NEDLl^Dvllj:^^-^ 

o tfZs NEDLlfi. J)wn^::L\£^^yift^^t-fymm-^tl. (119) $ ib ^wNEDLKO^^S 
10 0 3 41 

±ia<75lS*f(^^:^. miHw^i-J: ^ IC, Dvllfi, SODlhNEDLlO^ftTM^-r^ ^ 
?ti?.^tL;5>o t/c. Dvllt«^'^S0Dl'^m#^tO^^|gii. S0Dl^^#7&-'#^$^/cFALS 

[0 0 3 51 

ALS.m#<^mtt-^-n >T'm#^&M'^75^m'&^ ttTi5 . NEDLl^«Dvll^l^l-M-r 
;i)mi2<^S0Dl'^m#:Of^#*5ilt!j-i-n>5ticM4-LTV^^^ t{±nrt|-e2b* (Luo, Z 
.G. et al.. Neuron 35, 489-505(2002)) o 
[0 0 3 61 

i$^»E3J-t*^f- ?!f--1f ■e^>^NEDLl{i> TRAP5 ii^-g- (iiSlfPffl) -f^Ti^ Dvl 
It^^-g-L. ^tL'Sra-lf^^^XbtT^IS-r^o NEDLKi. C:<^ J; -9 t3S0Dl^^#. DVU 
. TRAP5 tm'&#^?^^t-'i)0-C. #tCJ-kr^-^>^ft<0^^i«r^ltt/^SODl^^'P^i:g:fe 
'5:^*#=£r5^fi!o-r*o Mm^y^-^-S^M (*«) T^^DVllt /^{iTRAP^ <^3fS14^cj^#^l:-?• 
x.*NEDLl<7)M{i> soDi^^#i' ioTptff^tL^o ^fihm^<om:s.i'^mf)^ir^x. f 

ALSO^SI&^i::^#bTV^-?, i ^T-^^o L/i;6^o-C, fflBlt'g-^^) t < {ig:^^^'f^ 

/^ft^t^*o*< , FALS?^aflifet3:t3tt*S0Dmmi!*:i:-?-<^M3i:9'?-^<^K<^ffi2f^ffl<^^ 
[0 0 3 71 

[0 0 3 81 

CK^i d '5:ia«=§«J<7)y?.^"J -^>^^:^fei: LTJi. Two-Hybrid System (^^x.{f. Gyuris 
, J. Cell, 1993, 75, 791-803; Golemis, E. A.. Current Protocols in Molecular Bio 
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logy (John Wiley & Sions, Inc.) 1996. Ch. 20.0-20. l)i)^mifhn^o tfz. 
10 0 3 9] 

is It -i. ia»^J xh^9y^^{7%.mu FALS =^ m 9 ^ ti ^ o ti-ti <^ ^ ^ □ 

m\z^ ^fz\-mmumz-^^--^^o ^<O^^X. ^<^^^'>/^•^5^|^«:^^«^M«^i:b■C^ 

LT. is^'fe^j^^ti-^o ^H-\z^\.tzim\t. ^n. %n. ^£^J^ mmn. «j 

[0 0 4 0] 

(t hNEDLl cmk<D^u~=.y V) 

H h NEDLl cDNAO n - > i/ o "C . HI^^MWO 03/018842/^° > 7 b (PCT/ 
JP02/08524) tc#J^b-C**7&^ 2|s:||gg-e{i> JJJLTO J: ^ t:: LT. ^iSL^o -T^t?*). 
7 ^ y _ . y ^ ^ nr- (5' -GGTTTTTAGGCCTGGCCGCC-S' > @£^iJ#-^ 3 ) i3 J; V 7. 
•T'v-f-r- (5' -CAATGAGGTACATGCCAATCC-3' > SB^J#-^ 4 ) =S:j^^L^ MMSM (S 
tratagenettm) ^xV/V-h^iLT, NEDLlcDNA (ti b#^^»ffi;6-^<^cDNA7 

c^5' S|5^=S:iii|ilLfco ^ftli hNEDLl cDNAti. PCRiii|<S»f>T- (^i^V^t^Kl^i 
(iai?W*&S15ffi) -6 8^) iiKIAA0322 cDNA ( (It) ;6^-f $ D N A^F^SM. T.Nagaseft 
J: 19 $Si) i: Mi!^ $ -^T , -f^^ L o 
[0 0 4 1] 

«B)3fe{i. 10%l^:^fete<b'f VH&^eJfiLTt (FBS. Life Technologies, Inc.) . ^^v'J>( 
lOOIU/ml) . ;?.hvyh^-r->:^ (100 ;u g/ml) =^ L /cRPMI1640:^^T'±im L ^tio C0S7:B 
J: mieuro2alfflflat±. \0%^7^-^mt vJ5&i!lJflL?t i: U > (lOOIU/ml) ^ h t 

'>:^ (100;/ g/ml) =£raL;^Ci5^;v^';/ n^fe^ - i^;l/^:Hfe(Dulbecco' s modified Eagle 
medium: DMEM) U^o Mti. ^^>f ;4ctS^5%^m*'^#H^T. 37'CT«i$«Lfc 

h 7 5 > (LipofectAMINE, Life Technologies, Inc. tt^) ^r>^ V^T^Jfe LfCo $)-2>a<^) 
^^T-l±. b 7 7 i h U/::m^-i32«:^v^-r. «mOyu M-e30:^^mS U/c 

[0 0 4 2] 

(Yeast Two-Hybrid Screening) 

— VtJ^) ^i^lb^^tL^jtcDNAv'f U — ^rfflv^S^ Gal4-based matchmaker two-hybrid s 
ystem (ClonetechtfcSi) ^r-gglB LT^^ff bfco Saccharomyces cereviciae CG1945^ia*p 
AS2-1-NEDL1-1 (757-1114^. Y^T. ^ ^) - ^'■) i /c{±pAS2-l-NEDLl-2 (382-1448i2:> 
2^^7.i7^)~=-yif) -C?^®©mL/io CtLib<^lim^^ :5^-{±*t'LacZ(^^¥<^*^tS 
li^kL^v^o ?^®^^#^:$'blCHirlScDNA7-f y7U--e?^M^mU/Co UcZi^tt^n- 

[0 0 4 3] 
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0. 25 A^g^^El (Boston Biochemttm)> E2s?rl&mi-^E. coli*^'b<7)mm^»lA' 
l^J:r>10;ug'J^v'Ub(Sigmatt^)=Sr250 dAI Tris-HCl (pH7. 6). 1.2 M NaCK 50 mM ATP. 10 

> SDS-9- y yyr^m^iVX^ Km^W± Lfzo m^-^SDS-?kGEX^m ^ > -T- 
^^t'^L, in;^t:'^-?^>^^ ^-■^■'^^'I^CMedial Biological Laboratories1±ii)-C 

[0 0 4 4] 

^-7^^';^^^^ > ^J' i C>'(His6) ^ ^''^ tt/c^if ^^><^nt?Lti)t/^^if^^ ^ 5 K{i 
. D. BohmannRJ: Jj^f ^tLT^Co ^SNEDLl cDNA=SrIiifLi!|Jfe^^m7°7 ^ 5 KpEFl/His ( 
Invitrogent±^)^/>:l4pIEESpuro2 (ClontechttiS) L/^o t fct±^MM<?>SO 

Dl 3 _ ^ cDNA=£rFLAG L < iiltyc^ iTWM (DiJ )\^-^^^'y « I' ® t . p 
IRESpuro2t'^f:/^n^->'^L;^Co IWjlttC, FLACb U < (iMycJ^tf b - T^iJ' i>'*=S:TRAP5 O 
?t;;VJK^->5fe^tC^>&L/co FLAG^j L < fiMycJUi' h -T'iJ' i5^4rDvll<^7 5 y 5^ 

[0 0 4 5] 

-y-^TNEDLl:^ 'J r^-^^-^ F (460-482fi) tTRAP 5 :t U rJ'^T'-?^ K(93-126fi[) l::^ LT 
. -?-:}x-rnWDLlirL#i:*rLTRAP5^#^<^^LfCo ^&^itl^^^T'{4. COST^flS^^tiN 

7'OrT--lf|fflWJ*i5'x;i/(Sigma^±M)=?riiJnL/^TNE/N'-y (10 mM Tris-HCl pH 
7 8, 150 mM NaCK 1% NP-40. 1 mM EDTA. 1 mM PMSF) 4"-e|fflfla?#jll L/Co ^^MMtJ 
^inlNEDLl^^:. JnlFLAG^^ (M2> Sigma1±^) ^ 7t{iiluMycta;#(9Bll. Cell Signaling Tec 
hnologyttm)*fflV^t:. ^mm^'tfz. ^&^^«'&#=SrGTP^^^>/^•i5'|^•t7rP-;^ 

-ei|^«t. a^ViJ' hi' J; >9'-KV t*-VT'>'v7;i':tV K p« y-T-^ ^ (Immo 

bilon, Milliporett^)lc^L/co ^If ^f->"fb*^T'{i. |fflMM^:RIPA/^'y 7 r (10 m 
M Tris-HCl pH7.4, 150 mM NaCK 1% NP-40. 0.1% ^^^'^^ h U "^7 A, 0.1% S 

OS. 1 mM EiyrA)4'-e|iiSL. ^(o^mcXif^n.'^^^M^'^^'i'-- ^y-zrvy^^mM-x 

-/n — :fL. -f-tL>6''<b* — >^ 7 7* 'f v'^^-'l' "^(Jackson Immuno Research Lab 
oratories/Southern Biotechnology Associates. \ncM)xm^\^fzZr^W^>:. t ii 
yd^:L^- h hfzo f^MKiB^<0^^y K^:ECLii^'fk^l&^^(Amersham Pharmacja Biote 
chn)KX^xmmVtZo ^y^-^^n^^Wtxa. Neuro2»=Sr^^<^^^^:7X5 K 

x-Vyy^y^^VLfzo Y'7yy^y :r.^^y By(DAmm'ik. ia^=s- v^J' n^^^^ f(s 
igmaM)<^50 fjig/M^xm'^nm^mx^tzo ^<D'ik. ^mummm<omMi.^o ms)^ 

^scyt.^ ■y:ru y hiiZ.T!)^if> ^^v^XIntelligent Quantifier software(Bio ImagettSli) =1: 
[0 0 4 6] 

(MMM 1 ) NEDLl t TRAP S t <D^^ 
C0S7m=^llI2 ir^L^cfim^^;^^ F (NEDLl;fei;tm.AG-TRAP5) X'^Vyy:^^^ 

^fe3g»(ip)^*^^o st^&ltnm^ml,zmLfz1^i^^:m^^x^^yx2 y h(iB)L^;o 

j^^mm^^^^ y/'^irM<7)^Ml^^}^^^^^^X. ^^Tny vm^X^fz (^3/^°^;V. ^4 

fzo C0S7aS&txpress-NEDLl§l^7'7 7.^ YX Y '7 y 7.7 :t.i7 Y |SIfl^«^5^m«:^fo ^ 
(|g|3) o ^fth<D^M^i!>-h. NEDLl t TRAP 5 fcc^^'&^^^HtiTRAP^tCOV^-Clit^^tL/c 

[0 0 4 7] 
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mMM 2 ) NEDLl t SODl'^^^^ t <D^^ 
l^^-iir. -?-^X7i)^e>*LNEDLli^C#^ T^ctiinlFLAGift^^rffiv^T. ife^^n y V Lfzo NEDLl t/c 

->3. 4) o -If. §tm^m^^^j:^mmM^^s-r. sodmmi$- (li26s. h46r. d9oa) a 

W^^^yt^^^-t^^'C"*^^ SODm^# (G93A) ti. NEDLl t 't'^SO^'^^ b'CV^ ^ :i 
h76-':0^;5-*o tfz. l&^MSODli: NEDLl {i^-^L^rV^ (*i£L5Sjv>) diit^^^-S) (1^- 
>2) o 

10 0 4 81 

(*i&^?!l3) TRAP5 i:SODmM'^fc<^^^ 
COSim^^tFlAG^ i/TRAP 5 *3 i r/MyciJ' i^*SODl'^M#:t fzltUyc^ i^^'g^itMSODl^: n - K 

tfzitmLkGin,^ 'Srfflv^T. -5" tL*- <?> ^FLAGi^# 

ttziimycm.i$^^m^^r^ St^zruy YLfz mi) o flkg^ ^^mp s ttzmyc^ i:rsod 

1^^-3:0^3^ ^^FLAGtfU^ (l^3^^•^-^;^) t /ctiSfLMycSrCf*^ (||4^^':t-;^) ^fflV^T. 

-r tLjf^w L o Ka^is^ ^m^. . 5^ ii^t-r ^ sodi^^# ( 

A4V)(i> TRAP5 i:5S<^^L-CV^^.r i:7{)^^:9-;0^^ (1217. U-^i) o 
U^mM^m-t. SODmM# (H46R) fi. i: ^t'TRAP^ iiig-^'l: LTV^^v^^ 
:h iU->6) o ^^MSODltTRAP^ {i^^L^rV^ (*itL*v^) C: t «>:59-:i&^'5> ( 

U->3) o 
[0 0 4 91 

i^mn 4 ) NEDLl^K^tt^ If^^yit 
NEDLlfi, SODl^^^^SODlcOiJ'-f 7't::^S^-r^»^-e^^*^^>'fbL/io C0S7^ia^ 

^ h Lf^C0S7m:0-'bO^iiJ3a^fiiltl^*tMyc^#-e^&5g?;tl#$-^-C. Jft^e^f- ^tru* 
=^ffiv>-C^6.^rn':>' h L7t (±SB/^•:^;v) o ^t^^f->'^b^^^a^ii^ taiarFALSOggJ^M 
Jg (A4V>G93A>H46R) trJtM L/co ^fflSvtiSltf'^^NEDLltfL^T-^^y o h L. > "7 > 
\ \^fzWXSL\(D%-m:nU\.-tz (T^/^•:^>'^) o H-^.J^epii. ^E'^^Xb^ 

10 0 5 01 

(^]6fe^?8 5) NEDLl <^^^T. * /i{±/f^;fcT<^)iP^MS0Dl;j3 J; U^'SODl^M^c^^M 
cy>^n^de'>v>=Sr^M^ (^zggSO/. g/ml) . I16ii^ b/c i ^ ^M'^ 
L fz. '> 9--tfz {iNEDLl^Jiy 7 \ ^-Q Y v y 7.7 j-^ \- \^ /cNeuro2aiaBa<^^^ 
2^'l:feLFLAGtni#T-Jfe^yn 5; h LT. SODlUS V'^^^'Sr^S-^f L^Co S0D1^##{4> 
SODIJ: «9a3il':S^^tL/co NEDL1J4. ^^MSODlO^MSt^l^if «r:5.lJ$ SODl 
^^^9yf^^%(0^mt. iSai^tL. NEDLlco:i?^T> SODmM#^ ^^^^'^^ K<^#^^ 
fi. {at3rFALS<7)a^m(A4V>G93A>H46R) tcjtiaj LTMi!'^ UTt9> < i 1 755:9' j6^^o 
[0 0 5 11 

{^mn 6 ) NEDLl Dvl 1 1 Oi^^ 
C0S7,«4'. Myc ^^^Dvll«: NEDLl i: ^)t;MfiJ^?t$-^7to ^»^»=Srtfi:NEDLlSL 
#T-^5^itl^?-iir. J^V^-CjrLMycifC#^ffiv>-C^?g-/n«;/ h L/vi (|18<^±IH5/^•^;^) o My 
ciJ'i/Dvll(^^m^'^^l'=^^yc6t#=Srfflv^t:. ^^-fu-j hL«|*fL/c (TaS^-?^;^) 
(^i<E^J7) DvlK^NEDLl'K^tt^e^-f-^'fb 
NEDLlJi, C0S7mf*'Dvll«:^tr^f^>"fbL/^o C0S7iaaj|&=Srll9tC7jN L/c^^T'^ ;^ 5 K 

J3a^j5^t»«r^yc^#-e^^itiSi:?-&t:, m^eJf^^>in;>(*:=lrfflV^T^3grn y h L/c ( 
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[0 0 5 2] 

(IIMf?i|8) NEDLltr J:;|,Dvll055-il 

>'«f^ (l?-iiet50;t/g/ml) . miOtC^L/^ii d ^?M*^^,"^.T-lllJlXL/v:o Neuro2a,m 
^^J|^^tn:FLAGi;lL#-e^65^yn y h LT> DvUMS l^^^^^r^WLi^Co NEDL1<7)^(?^ET. F 
LAG-Dvll<^#^«a{i. S^tC^i!?L/Co 
[0 0 5 3] 

(nil, ^->4) o ife•^^i^±^ m2FMJS<DmMS. (A4V>G93A>H46R) iCifcfO LT^ii'^ LT 
[0 0 5 41 

J':i_Lm0^L/i ct ^ CI. NEDLl^SOOm^^^Olt'^tg. :^V>{±NEDLl^^iT, 

t tzmm^Tx<DmDLmMm^ tsoDmm^t (D^^m^tm-m-t ^ ^ t i ^ -c, 

[|glM<^ffi#^lF^?gi 
[0 0 5 5] 

[mil miit^ H hNEDU(hNEDLl) i:-7'>J^NEDLl(mNEDLl) t<^)rBl<^1^^fi^T5 
[11121 NEDLltTRAP-5 1 0^'g-«:^-t^&5!ft-:^n y h Lfzm^^WjM Y 

m) xhho 

[US] NEDLlt l*lSttTRAP-5 <^lt^=S:^-t'^^7*a h \^fzm%^WiMX:k^o 

[I2I41 NEDLli:SODl^M#i;<75^§^=£r^-r:fe^-/a y MlT'^^o _ 

[El 51 NEDLlOB^^MS0Dl:fe<tt>'S0Dl^^#tcM-t*^l^^'^>'fb^Ap-r^&5S:^i=' 

[me] NEDLlo:^ftT> SODl^M'f*^i5J:t>'S^^MSODl(O^M<^^B#^'fbSr7r:-r^^!g 

{mi\ S0Dl^^#i:^H14TRAP5 i:<^^^=£r^-r^fe^-:^n y hmr'*;5o 
[HIS] mYiLit\iw\\t(D^^-^^-f%^-:ruy vm-^^^o 

[1119] NEDL10DvllJC*^i--S.^lf^^V<k=Sr7Kl-^^!g:/n MUT'^^o 
[mi 0] NEDL1<^)#^T. Dvll(^^3'liO^^^'fl:4:^1-$&^S:/o y MUX-ab'So 
[mil] NEDL1<^#*ET> S0DmM#fcDvllfcOj»'&Sr^-r5&^:^n hm-C*)* 

°[mi 2] FALS^S^^tC:feltSS0Dlgg*#t-e-<0K^^^=-i:OK<^ffii:#fflom^ 
m«:^i"o 
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SEQUENCE LISTING 
<110> Hisamitsu Pharaaceutical Co., Inc. 
<120> Method for determining clinical malignancy of FALS 
<130> JP03-1448HM 

<140> 
<141> 

<160> 2 

<170> Patentin Ver. 2. 1 

<210> 1 
<211> 1585 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> 



<400> 1 
Met 



Ala Ser Pro Ser Arg Asn Ser Gin Ser Arg Arg Arg Cys Lys Glu 



10 15 



1 5 

Pro Leu Arg Tyr Ser Tyr Asn Pro Asp Gin Phe His Asn Met Asp Leu 
20 25 

Arg Gly Gly Pro His Asp Gly Val Thr He Pro Arg Ser Thr Ser Asp 
35 40 45 

Tlir Asp Leu Val Thr Ser Asp Ser Arg Ser Thr Leu Met Val Ser Ser 
50 55 60 

Ser Tyr Tyr Ser He Gly His Ser Gin Asp Leu Val He His Trp Asp 
65 70 75 80 

He Lys Glu Glu Val Asp Ala Gly Asp Trp He Gly Met Tyr Leu He 

85 90 

Asp Glu Val Leu Ser Glu Asn Phe Leu Asp Tyr Lys Asn Arg Gly Val 
100 105 110 

Asn Gly Ser His Arg Gly Gin He He Trp Lys He Asp Ala Ser Ser 
115 120 125 
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Tyr Phe Val Glu Pro Glu Thr Lys He Cys Phe Lys Tyr Tyr His Gly 
130 135 140 

Val Ser Gly Ala Leu Arg Ala Thr Thr Pro Ser Val Thr Val Lys Asn 
145 150 155 160 

Ser Ala Ala Pro He Phe Lys Ser He Gly Ala Asp Glu Thr Val Gin 
165 170 175 

Gly Gin Gly Ser Arg Arg Leu He Ser Phe Ser Leu Ser Asp Phe Gin 
180 185 190 

Ala Met Gly Leu Lys Lys Gly Met Phe Phe Asn Pro Asp Pro Tyr Leu 
195 200 205 

Lys He Ser He Gin Pro Gly Lys His Ser He Phe Pro Ala Leu Pro 
210 215 220 

His His Gly Gin Glu Arg Arg Ser Lys He He Gly Asn Thr Val Asn 
225 230 235 240 

Pro He Trp Gin Ala Glu Gin Phe Ser Phe Val Ser Leu Pro Thr Asp 
245 250 255 

Val Leu Glu He Glu Val Lys Asp Lys Phe Ala Lys Ser Arg Pro He 
260 265 270 

He Lys Arg Phe Leu Gly Lys Leu Ser Met Pro Val Gin Arg Leu Leu 
275 280 285 

Glu Arg His Ala He Gly Asp Arg Val Val Ser Tyr Thr Leu Gly Arg 
290 295 300 

Arg Leu Pro Thr Asp His Val Ser Gly Gin Leu Gin Phe Arg Phe Glu 
305 310 315 320 

He Thr Ser Ser He His Pro Asp Asp Glu Glu He Ser Leu Ser Thr 
325 330 335 

Glu Pro Glu Ser Ala Gin He Gin Asp Ser Pro Met Asn Asn Leu Met 
340 345 350 

Glu Ser Gly Ser Gly Glu Pro Arg Ser Glu Ala Pro Glu Ser Ser Glu 
355 360 365 

Ser Trp Lys Pro Glu Gin Leu Gly Glu Gly Ser Val Pro Asp Arg Pro 
370 375 380 

Gly Asn Gin Ser He Glu Leu Ser Arg Pro Ala Glu Glu Ala Ala Val 
385 390 395 400 
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He Thr Glu Ala Gly Asp Gin Gly Met Val Ser Val Gly Pro Glu Gly 
405 410 415 

Ala Gly Glu Leu Leu Ala Gin Val Gin Lys Asp He Gin Pro Ala Pro 
420 425 430 

Ser Ala Glu Glu Leu Ala Glu Gin Leu Asp Leu Gly Glu Glu Ala Ser 
435 440 445 

Ala Leu Leu Leu Glu Asp Gly Glu Ala Pro Ala Ser Thr Lys Glu Glu 
450 455 460 

Pro Leu Glu Glu Glu Ala Thr Thr Gin Ser Arg Ala Gly Arg Glu Glu 
465 470 475 480 

Glu Glu Lys Glu Gin Glu Glu Glu Gly Asp Val Ser Thr Uu Glu Gin 
485 490 495 

Gly Glu Gly Arg Leu Gin Leu Arg Ala Ser Val Lys Arg Lys Ser Arg 
500 505 510 

Pro Cys Ser Leu Pro Val Ser Glu Leu Glu Thr Val He Ala Ser Ala 
515 520 525 

Cys Gly Asp Pro Glu Thr Pro Arg Thr His Tyr He Arg He His Thr 
530 535 540 

Leu Leu His Ser Met Pro Ser Ala Gin Gly Gly Ser Ala Ala Glu Glu 
545 550 555 560 

Glu Asp Gly Ala Glu Glu Glu Ser Thr Leu Lys Asp Ser Ser Glu Lys 
565 570 575 

Asp Gly Leu Ser Glu Val Asp Thr Val Ala Ala Asp Pro Ser Ala Leu 
580 585 590 

Glu Glu Asp Arg Glu Glu Pro Glu Gly ALa Thr Pro Gly Thr Ala His 
595 600 605 

Pro Gly His Ser Gly Gly His Phe Pro Ser Leu Ala Asn Gly Ala Ala 
610 615 620 

Gin Asp Gly Asp Thr His Pro Ser Thr Gly Ser Glu Ser Asp Ser Ser 
625 630 635 640 

Pro Arg Gin Gly Gly Asp His Ser Cys Glu Gly Cys Asp Ala Ser Cys 
645 650 655 

Cys Ser Pro Ser Cys Tyr Ser Ser Ser Cys Tyr Ser Thr Ser Cys Tyr 
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660 665 670 

Ser Ser Ser Cys Tyr Ser Ala Ser Cys Tyr Ser Pro Ser Cys Tyr Asn 
675 680 685 

Gly Asn Arg Phe Ala Ser His Thr Arg Phe Ser Ser Val Asp Ser Ala 
690 695 700 

Lys He Ser Glu Ser Thr Val Phe Ser Ser Gin Asp Asp Glu Glu Glu 
705 710 715 720 

Glu Asn Ser Ala Phe Glu Ser Val Pro Asp Ser Met Gin Ser Pro Glu 
725 730 735 

Uu Asp Pro Glu Ser Thr Asn Gly Ala Gly Pro Trp Gin Asp Glu Leu 
740 745 750 

Ala Ala Pro Ser Gly His Val Glu Arg Ser Pro Glu Gly Leu Glu Ser 
755 760 765 

Pro Val Ala Gly Pro Ser Asn Arg Arg Glu Gly Glu Cys Pro He Leu 
770 775 780 

His Asn Ser Gin Pro Val Ser Gin Leu Pro Ser Leu Arg Pro Glu His 
785 790 795 800 

His His Tyr Pro Thr He Asp Glu Pro Leu Pro Pro Asn Trp Glu Ala 
805 810 815 

Are He Asp Ser His Gly Arg Val Phe Tyr Val Asp His Val Asn Arg 
820 825 830 

Thr Thr Thr Trp Gin Arg Pro Thr Ala Ala Ala Thr Pro Asp Gly Met 
835 840 845 

Arg Arg Ser Gly Ser He Gin Gin Met Glu Gin Leu Asn Arg Arg Tyr 
850 855 860 

Gin Asn He Gin Arg Thr He Ala Thr Glu Arg Ser Glu Glu Asp Ser 
865 870 875 880 

Gly Ser Gin Ser Cys Glu Gin Ala Pro Ala Gly Gly Gly Gly Gly Gly 
885 890 895 

Gly Ser Asp Ser Glu Ala Glu Ser Ser Gin Ser Ser Leu Asp Leu Arg 
900 905 910 

Arg Glu Gly Ser Leu Ser Pro Val Asn Ser Gin Lys He Thr Leu Leu 
915 920 925 
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Leu Gin Ser Pro Ala Val Lys Phe He Thr Asn Pro Glu Phe Phe Thr 
930 935 940 

Val Leu His Ala Asn Tyr Ser Ala Tyr Arg Val Phe Thr Ser Ser Thr 
945 950 955 960 

Cys Leu Lys His Met He Leu Lys Val Arg Arg Asp Ala Arg Asn Phe 
965 970 975 

Glu Arg Tyr Gin His Asn Arg Asp Leu Val Asn Phe He Asn Met Phe 
980 985 990 

Ala Asp Thr Arg Leu Glu Leu Pro Arg Gly Trp Glu He Lys Thr Asp 
995 1000 1005 

Gin Gin Gly Lys Ser Phe Phe Val Asp His Asn Ser Arg Ala Thr Thr 
1010 1015 1020 

Phe He Asp Pro Arg He Pro Leu Gin Asn Gly Arg Leu Pro Asn His 
1025 1030 1035 1040 

Leu Thr His Arg Gin His Leu Gin Arg Leu Arg Ser Tyr Ser Ala Gly 
1045 1050 1055 

Glu Ala Ser Glu Val Ser Arg Asn Arg Gly Ala Ser Leu Leu Ala Arg 
1060 1065 1070 

Pro Gly His Ser Leu Val Ala Ala He Arg Ser Gin His Gin His Glu 
1075 1080 1085 

Ser Leu Pro Leu Ala Tyr Asn Asp Lys He Val Ala Phe Leu Arg Gin 
1090 1095 1100 

Pro Asn He Phe Glu Met Leu Gin Glu Arg Gin Pro Ser Leu Ala Arg 
1105 1110 1115 1120 

Asn His Thr Leu Arg Glu Lys He His Tyr He Arg Thr Glu Gly Asn 
1125 1130 1135 

His Gly Leu Glu Lys Leu Ser Cys Asp Ala Asp Leu Val He Leu Leu 
1140 1145 1150 

Ser Leu Phe Glu Glu Glu He Met Ser Tyr Val Pro Uu Gin Ala Ala 
1155 1160 1165 

Phe His Pro Gly Tyr Ser Phe Ser Pro Arg Cys Ser Pro Cys Ser Ser 
1170 1175 1180 

Pro Gin Asn Ser Pro Gly Leu Gin Arg Ala Ser Ala Arg Ala Pro Ser 
1185 1190 1195 1200 
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Pro Tyr Arg Arg Asp Phe Glu Ala Lys Leu Arg Asn Phe Tyr Arg Lys 
1205 1210 1215 

Leu Glu Ala Lys Gly Phe Gly Gin Gly Pro Gly Lys He Lys Leu He 
1220 1225 1230 

He Arg Arg Asp His Leu Leu Glu Gly Thr Phe Asn Gin Val Met Ala 
1235 1240 1245 

Tyr Ser Arg Lys Glu Leu Gin Arg Asn Lys Leu Tyr Val Thr Phe Val 
1250 1255 1260 

Gly Glu Glu Gly Leu Asp Tyr Ser Gly Pro Ser Arg Glu Phe Phe Phe 
1265 1270 1275 1280 

Leu Leu Ser Gin Glu Leu Phe Asn Pro Tyr Tyr Gly Leu Phe Glu Tyr 
1285 1290 1295 

Ser Ala Asn Asp Thr Tyr Thr Val Gin He Ser Pro Met Ser Ala Phe 
1300 1305 1310 

Val Glu Asn His Leu Glu Trp Phe Arg Phe Ser Gly Arg He Leu Gly 
1315 1320 1325 

Leu Ala Leu He His Gin Tyr Leu Leu Asp Ala Phe Phe Thr Arg Pro 
1330 1335 1340 

Phe Tyr Lys Ala Leu Leu Arg Leu Pro Cys Asp Leu Ser Asp Leu Glu 
1345 1350 1355 1360 

Tyr Leu Asp Glu Glu Phe His Gin Ser Leu Gin Trp Met Lys Asp Asn 
1365 1370 " 1375 

Asn He Thr Asp He Leu Asp Leu Thr Phe Thr Val Asn Glu Glu Val 
1380 1385 1390 

Phe Gly Gin Val Thr Glu Arg Glu Leu Lys Ser Gly Gly Ala Asn Thr 
1395 1400 1405 

Gin Val Thr Glu Lys Asn Lys Lys Glu Tyr He Glu Arg Met Val Lys 
1410 1415 1420 

Trp Arg Val Glu Arg Gly Val Val Gin Gin Thr Glu Ala Leu Val Arg 
1425 1430 1435 1440 

Gly Phe Tyr Glu Val Val Asp Ser Arg Leu Val Ser Val Phe Asp Ala 
1445 1450 1455 

Arg Glu Leu Glu Leu Val He Ala Gly Thr Ala Glu He Asp Leu Asn 
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1460 1465 1470 

Asp Trp Arg Asn Asn Thr Glu Tyr Arg Gly Gly Tyr His Asp Gly His 
1475 1480 1485 

Leu Val He Arg Trp Phe Trp Ala Ala Val Glu Arg Phe Asn Asn Glu 
1490 1495 1500 

Gin Arg Leu Arg Leu Leu Gin Phe Val Thr Gly Thr Ser Ser Val Pro 
1505 1510 1515 1520 

Tyr Glu Gly Phe Ala Ala Leu Arg Gly Ser Asn Gly Leu Arg Arg Phe 
1525 1530 1535 

Cys He Glu Lys Trp Gly Lys He Thr Ser Leu Pro Arg Ala His Thr 
1540 1545 1550 

Cys Phe Asn Arg Leu Asp Leu Pro Pro Tyr Pro Ser Tyr Ser Met Leu 
1555 1560 1565 

Tyr Glu Lys Leu Leu Thr Ala Val Glu Glu Thr Ser Thr Phe Gly Leu 
1570 1575 1580 

Glu 
1585 



<210> 2 
<211> 6200 
<212> DNA 
<213> Homo sapiens 

<220> 
<223> 

<400> 2 

ggtttttagg cctggccgcc atggcgtctc cttctagaaa ctcccagagc cgacgccggt 
gcaaggagcc gctccgatac agctacaacc ccgaccagtt ccacaacatg gacctcaggg 
gcggccccca cgatggcgtc accattcccc gctccaccag cgacactgac ctggtcacct 
cggacagccg ctccacgctc atggtcagca gctcctacta ttccatcggg cactctcagg 
acctggtcat ccactgggac ataaaggagg aagtggacgc tggggactgg attggcatgt 
acctcattga tgaggtcttg tccgaaaact ttctggacta taaaaaccgt ggagtcaatg 
gttctcatcg gggccagatc atctggaaga tcgatgccag ctcgtacttt gtggaacctg 420 
aaactaagat ctgcttcaaa tactaccatg gagtgagtgg ggccctgcga gcaaccaccc 480 
ccagtgtcac ggtcaaaaac tcggcagctc ctatttttaa aagcattggt gctgatgaga 540 
ccgtccaagg acaaggaagt cggaggctga tcagcttctc tctctcagat ttccaagcca 600 
tggggttgaa gaaagggatg tttttcaacc cagaccctta tctgaagatt tccattcagc 660 
ctgggaaaca cagcatcttc cccgccctcc ctcaccatgg acaggagagg agatccaaga 720 
tcataggcaa caccgtgaac cccatctggc aggccgagca attcagtttt gtgtccttgc 780 
ccactgacgt gctggaaatt gaggtgaagg acaagtttgc caagagccgc cccatcatca 840 

WiE# 2005-3003364 



60 

120 

180 

240 

300 

360 



#M2 0 0 3 -4 1 3 6 2 9 : 8/ 

agcgcttctt gggaaagctg tcgatgcccg ttcaaagact cctggagaga cacgccatag 900 
gggatagggt ggtcagctac acacttggcc gcaggcttcc aacagatcat gtgagtggac 960 
agctgcaatt ccgatttgag atcacttcct ccatccaccc agatgatgag gagatttccc 1020 
tgagtaccga gcctgagtca gcccaaattc aggacagccc catgaacaac ctgatggaaa 1080 
gcggcagtgg ggaacctcgg tctgaggcac cagagtcctc tgagagctgg aagccagagc 1140 
agctgggtga gggcagtgtc cccgatcgtc cagggaacca aagcatagag ctttccagac 1200 
cagctgagga agcagcagtc atcacggagg caggagacca gggcatggtc tctgtgggac 1260 
ctgaaggggc tggggagctc ctggcccagg tgcaaaagga catccagcct gcccccagtg 1320 
cagaagagct ggccgagcag ctggacctgg gtgaggaggc atcagcactg ctgctggaag 1380 
acggtgaagc cccagccagc accaaggagg agcccttgga ggaggaagca acgacccaga 1440 
gccgggctgg aagggaagaa gaggagaagg agcaggagga ggagggagat gtgtccaccc 1500 
tggagcaggg agagggcagg ctgcagctgc gggcctcggt gaagagaaaa agcaggccct 1560 
gctccttgcc tgtgtccgag ctggagacgg tgatcgcgtc agcctgcggg gaccccgaga 1620 
ccccgcggac acactacatc cgcatccaca ccctgctgca cagcatgccc tccgcccagg 1680 
gcggcagcgc ggcagaggag gaggacggcg cggaggagga gtccaccctc aaggactcct 1740 
cggagaagga tgggctcagc gaggtggaca cggtggccgc tgacccgtct gccctggaag 1800 
aggacagaga agagcccgag ggggctactc caggcacggc gcaccctggc cactccgggg 1860 
gccacttccc cagcctggcc aatggcgcgg cccaggatgg cgacacgcac cccagcaccg 1920 
ggagcgagag cgactccagc cccaggcaag gcggggacca cagttgcgag ggctgtgacg 1980 
cgtcctgctg cagcccctcg tgctacagct cctcgtgcta cagcacgtcc tgctacagca 2040 
gctcgtgcta cagcgcctcg tgctacagcc cctcctgcta caacggcaac aggttcgcca 2100 
gccacacgcg cttctcctcc gtggacagcg ccaagatctc cgagagcacg gtcttctcct 2160 
cgcaagacga cgaggaggag gagaacagcg cgttcgagtc ggtacccgac tccatgcaga 2220 
gccctgagct ggacccggag tccacgaacg gcgctgggcc gtggcaagac gagctggccg 2280 
cccctagcgg gcacgtggaa agaagcccgg aaggtctgga atcccccgtg gcaggtccaa 2340 
gcaatcggag agaaggtgaa tgtcctatac tccataattc ccagccagta agccagcttc 2400 
cttccctgag gcctgaacat catcactacc caacaatcga tgagcctctt ccaccaaact 2460 
gggaagctcg aattgacagc cacgggcggg tcttttatgt ggaccacgtg aaccgcacaa 2520 
ccacctggca gcgtccgacg gcagcagcca ccccggatgg catgcggaga tcggggtcca 2580 
tccagcagat ggagcaactc aacaggcggt atcaaaacat tcagcgaacc attgcaacag 2640 
agaggtccga agaagattct ggcagccaaa gctgcgagca agccccagca ggaggaggcg 2700 
gaggtggagg gagtgactca gaagccgaat cttcccagtc cagcttagat ctaaggagag 2760 
aggggtcact ttctccagtg aactcacaaa aaatcacctt gctgctgcag tccccagcgg 2820 
tcaagttcat caccaacccc gagttcttca ctgtgctaca tgccaattat agtgcctacc 2880 
gagtcttcac cagtagcacc tgcttaaagc acatgattct gaaagtccga cgggatgctc 2940 
gcaattttga acgctaccag cacaaccggg acttggtgaa tttcatcaac atgttcgcag 3000 
acactcggct ggaactgccc cggggctggg agatcaaaac ggaccagcag ggaaagtctt 3060 
ttttcgtgga ccacaacagt cgagctacca ctttcattga cccccgaatc cctcttcaga 3120 
acggtcgtct tcccaatcat ctaactcacc gacagcacct ccagaggctc cgaagttaca 3180 
gcgctggaga ggcctcagaa gtttctagaa acagaggagc ctctttactg gccaggccag 3240 
gacacagctt agtagctgct attcgaagcc aacatcaaca tgagtcattg ccactggcat 3300 
ataatgacaa gattgtggca tttcttcgcc agccaaacat ttttgaaatg ctgcaagagc 3360 
gtcagccaag cttagcaaga aaccacacac tcagggagaa aatccattac attcggactg 3420 
agggtaatca cgggcttgag aagttgtcct gtgatgcgga tctggtcatt ttgctgagtc 3480 
tctttgaaga agagattatg tcctacgtcc ccctgcaggc tgccttccac cctgggtata 3540 
gcttctctcc ccgctgttca ccctgttctt cacctcagaa ctccccaggt ttacagagag 3600 
ccagtgcaag agccccttcc ccctaccgaa gagactttga ggccaagctc cgcaatttct 3660 
acagaaaact ggaagccaaa ggatttggtc agggtccggg gaaaattaag ctcattattc 3720 
gccgggatca tttgttggag ggaaccttca atcaggtgat ggcctattcg cggaaagagc 3780 
tccagcgaaa caagctctac gtcacctttg ttggagagga gggcctggac tacagtggcc 3840 
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cctcgcggga gttcttcttc cttctgtctc aggagctctt caacccttac tatggactct 3900 
ttgagtactc ggcaaatgat acttacacgg tgcagatcag ccccatgtcc gcatttgtag 3960 
aaaaccatct tgagtggttc aggtttagcg gtcgcatcct gggtctggct ctgatccatc 4020 
agtaccttct tgacgctttc ttcacgaggc ccttctacaa ggcactcctg agactgccct 4080 
gtgatttgag tgacctggaa tatttggatg aggaattcca ccagagtttg cagtggatga 4140 
aggacaacaa catcacagac atcttagacc tcactttcac tgttaatgaa gaggtttttg 4200 
gacaggtcac ggaaagggag ttgaagtctg gaggagccaa cacacaggtg acggagaaaa 4260 
acaagaagga gtacatcgag cgcatggtga agtggcgggt ggagcgcggc gtggtacagc 4320 
agaccgaggc gctggtgcgc ggcttctacg aggttgtaga ctcgaggctg gtgtccgtgt 4380 
ttgatgccag ggagctggag ctggtgatag ctggcaccgc ggaaatcgac ctaaatgact 4440 
ggcggaataa cactgagtac cggggaggtt accacgatgg gcatcttgtg atccgctggt 4500 
tctgggctgc ggtggagcgc ttcaataatg agcagaggct gagattactg cagtttgtca 4560 
cgggaacatc cagcgtgccc tacgaaggct tcgcagccct ccgtgggagc aatgggcttc 4620 
ggcgcttctg catagagaaa tgggggaaaa ttacttctct ccccagggca cacacatgct 4680 
tcaaccgact ggatcttcca ccgtatccct cgtactccat gttgtatgaa aagctgttaa 4740 
cagcagtaga ggaaaccagc acctttggac ttgagtgagg acatggaacc tcgcctgaca 4800 
ttttcctggc cagtgacatc acccttcctg ggatgatccc cttttccctt tcccttaatc 4860 
aactctcctt tgattttggt attccatgat ttttattttc aaaccaaatc aggattgaca 4920 
aaagctgtgc atgaagaact gccttcttct aagatctaac cttcaggctt ctctcctctg 4980 
ttttcaatga actgctagcc tgtatgcaat attaaaaaac agctgtctca aggtctgtgt 5040 
atatctccac atacctccat tactaacaat gaaatatgaa tgcaagttaa gctacacttg 5100 
accaaatggt aataaatgtt tacttccatt tctatcattg aagggaaaat gtgagcatta 5160 
agcactccag gctttcatat gcccatgtct tctgagcaga gccaccattt tttataattt 5220 
ctaataacca actccagaac taggagctga tcaactcttt gttttcctct ccatctactt 5280 
ttccctgtgc ataatatcca tccaaaggac aacagtggca aagctgaaat ttttatacat 5340 
tcaactcatg attcacatgt ggcatcagtc ccatcagccg gaactagcct agacatacgg 5400 
tgcaaatatg acacttctaa cgattaacaa cagcaagaaa acacctgctg ctgatgcaat 5460 
gcaatgcatc ccaatggttg tggggattgt gggctcaact caagagaagt ttaggagggg 5520 
gagcatccct agtgaatact cacaccacaa gaaggacaaa cttgtgcaca tgtccaagaa 5580 
agaaagcttc ttgattgagg tagcatgaag gatgaggctt cagcccccat tgtcttatgt 5640 
agaatgtggc aatgccaact ggagaaaggg aagaaggaca tattaccttg gtttgaatcc 5700 
ctgagttctg tactgttctg ttttgtttag tctagccaca gttcttcaca aaggaaaaaa 5760 
aaatgtgtag atgataccat gacttttgtt aaagccatga cttttgtttg cttggcagac 5820 
aaaccctttt tttaaaactt tgatattttt ttttcacatt ttttttcctt ttcctttctt 5880 
aatcatggag ttcaagttcc tttgcattcg attgtccatc gggaccacac taggaagctg 5940 
cagagagtga tggtgcttgt tagggatcaa gggcaacata gtacttctcc ttcacccata 6000 
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